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The  first  1101  Electronic  Computer  was  delivered  by  Engineering  Research  Associates,  Inc.,  to 
the  United  States  flovornment  In  late  1 050  and  van  In  operation  eight  days  after  delivery.  The  mag¬ 
netic  drum  memory,  which  stores  1380  bits  of  Information  per  square  inch,  has  a  maximum  storage 
capacity  of  16,384  24-binary  digit  words,  For  Introducing  Information  Into  the  computer,  photoelec- 
trtcally  read  punched  tape  Is  employed,  Input  data  may  be  converted  from  decimal  or  octal  to  binary 
form  In  the  computer  and  output  data  may  be  converted  front  binary  to  decimal  form  and  sent  to  an 
electric  typewriter  for  typing,  or  to  a  paper  tape  punch  if  the  data  are  to  be  reused. 

In  order  to  increase  flexibility  of  control,  the  commands  which  the  computer  can  carry  out  are 
stored  in  the  magnetic  drum  memory  and  can  be  altered  by  arithmetic  operations.  Control  is  of  the 
single  address  type  with  provision  for  38  built-in  commands.  If  required,  multiple  precision  opera¬ 
tions  can  be  programmed. 

Complete  loading  of  the  storage  drum  c.m  be  accomplished  in  less  than  eight  minutes.  Although 
minimum  access  time  to  the  arithmetic  unit  from  the  drum  is  32  mlcrosoconds,  the  maximum  time  is 
determined  by  the  time  required  for  one  complete  drum  revolution,  which  is  1?  milliseconds.  By 
proper  programming,  the  time  required  for  the  addition  of  two  numbers  can  be  as  low  as  96  micro¬ 
seconds,  and  for  multiplication,  382  microseconds,  including  procurement  of  both  operands  and  the 
next  command.  However,  where  the  problem  requires  random  access  to  the  memory,  the  speed  of 
calculation  is  dependent  upon  the  time  for  the  complete  drum  revolution.  By  using  care  in  the  map¬ 
ping  of  the  program  on  the  drum,  the  speed  of  operation  may  be  obtained  which  approaches  maximum 
operational  speeds. 
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The  computer  hue  toon  very  reliable,  ny  upending  N|»prtvAlmAtely  lOflt  of  each  day  tor  routine 
preventive  maintenance,  the  Government  haa  operated  the  original  itllt  tor  the  tlret  BOO  houra  with 
only  Id  houra  of  unscheduled  maintenance, 


MOOH*  SCHOOL  AUTOMATIC  COMH'TStt  (M8ACJ 

Work  la  continuing  In  the  nealgn  and  testing  of  the  heal.*  circuits,  The  main  rategoriea  are 
flip  flops,  |iulae  tranaformera,  gating  circuits, end  delay  line  and  transmission  line  atudlea, 

A  preliminary  modification  of  (he  logic  baaed  on  the  capabilities  of  the  new  corolla  hue  been 
ront|deied  and  (lining  atudlea  have  been  conducted, 

Prototype  chaaala  have  been  conatroeted  and  need  In  the  (eating  program.  The  cabinela  and 
holdera  for  the  mercury-acoustic  hlfc'h  a|>eed  utemoiy  tanka  are  being  aaaembled,  The  physical  lay* 
ool  of  the  MSAC  and  methoda  of  Inter  'onnection  are  being  emitted.  Construction  of  the  flral  chaaala 
In  ached  uteri  for  the  month  of  Jone, 


thk  niximuroK.  auvamck  »  stuly  computer 

Since  the  publication  of  thn  laal  Newsletter  Uie  memory  organ  for  the  Institute  for  Advanced 
Study  computer  haa  been  completely  Integialed  Into  the  ayatem  and  varioua  teata  have  been  made 
Involving  the  Interplay  of  the  arithmetic  and  memory  organa.  These  teata  are  proceeding 
satisfactorily. 

During  the  aame  period  extensive  life  tsata  of  the  multiplier  were  completed,  These  leala  were 
carried  out  with  the  unit  operating  at  a  high  duty  cycle  and  fully  coverad  all  aapecta  of  the  situation, 

Various  Input-output  organs  are  being  bull!  and  tested  at  the  present  time, 


BiiSiflAS. 

The  ENIAC  completed  Its  fifth  year  as  an  operating  machine  In  February  1001 .  Qradual  im¬ 
provements  have  been  made  nines  the  adoption  of  the  converter  code,  the  moat  recent  being  a  change 
In  the  address  terminology  and  nn  addition  of  a  tuna.' I  unit  to  make  automatic  tho  switch  between  con¬ 
trol  from  the  function  tables  and  control  from  cards. 


During  a  recent  period  (November  19B0  to  March  1051),  the  ENIAC  completed  the  computations 
for  the  following  problems:  (a)  an  Investigation  of  some  of  the  properties  of  Interior  baUlaticii,  (b)  an 
evaluation  of  error  In  axially  symmetric  supersonic  airflow,  (c)  two  additional  programs  for  (he  de¬ 
termination  of  the  equilibrium  composition  of  a  four  component  system  of  fuel  elements,  (d)  two  com¬ 
plete  bombing  tables,  (e)  the  reduction  of  data  for  9,950  points  of  guided  missile  date.,  and  (f)  '.wo  pro¬ 
grams  Involving  normal  trajectory  computations. 


The  EDVAC 


x  am 

>£? 


During  tne  period  covered  by  the  current  report  theHDVAC  system  has  been  brought  to  the  con¬ 
dition  of  satisfactory  operation  with  the  exception  of  the  memory  amplifier  assemblies.  The  original 
amplifiers  are  not  considered  satisfactory  and  new  ones  have  been  under  construction  and  have  just 
been  delivered.  It  la  hoped  that  the  installation  of  the  new  memory  amplifiers  will  conclude  the  con- 
uct|on  and  testing  of  this  unit. 


# 
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work  on  iln-OUDVAO  ntrmix  v  »y«t«'m(nlm’iroi*irtU('  IuLh»m)  baa  Indicated  that  exceptional  re- 
llabllllv  may  Iw  o.HiMn'iPil  (rum  th Im  equipment,  II  hex  run  tor  perloda  ot  (hr  order  of  ten*  ot  Itourn 
without  (i rr i  r  Tim  UniveiNtty  ol  IIIiooim  In  exerting  every  effort  to  l>e  mire  thnt  Urn  elements  ot  thla 
nim  (line  will  be  exhaustively  leeled  before  Urn  Nyxtem  In  completed,  It  appeara  that  thin  policy  will 
yiold  o  (miNh  '  machine  uml  n  more  millxfactuiy  device  In  leaa  time  limn  would  otherwise  be  possible, 
II  miimni'N  that  (lie  completion  dole  (October  I9M)  originally  anticipated  will  be  root. 


NATIONAL  Wh  KAU  OF  STANDARDS  WESTERN  AUTOMATIC  COM PUTKK  J8W AC ) 

Impmveme  i(m  have  been  rondo  In  me  (eating  technique*  mid  method*  ot  urijuating  the  memory, 
resulting  in  more  efficient  maintenance  ot  the  SWAC,  General  tealtng  In  ntlll  bo  Inn  curried  on  Inter* 
niNM'Nnd  with  the  tunning  ot  prnhleme, 

Two  opt  lent  nmler  uiiUn  for  Input  err,  under  conntructlon,  u  large  one  for  handling  1000  foot 
reelH  of  itaper  tape  and  u  Ninnller  une  for  handling  nhorter  plecen  ot  tnpe. 

A  magnetic  upi  unit  hna  been  delivered  from  Raytheon  Corporation  and  work  la  proceeding  on 
Ita  Integration  Into  the  3WAC  Input-output  ayatem. 

Progreaa  In  nine  being  made  on  the  necessary  circuitry  to  enable  the  magneOc  drum  memory  to 
be  uHed  an  an  auxiliary  memory  for  the  SWAC. 


NATIONAL,  BUREAU  OF  STANDARDS  EASTERN  AUTOMATIC  COMPUTER  (SEAC) 

StattattcN  were  com, died  on  the  operating  performance  of  the  SEAC  for  the  month*  October 
through  December  1080.  During  the  time  which  wu*  set  a  aide  for  the  aolutlon  of  problems  (78  hour* 
per  week),  the  machine  wax  In  good  working  order  for  84  per  cent  of  the  time  in  October,  70  per  cent 
of  the  time  In  November,  and  88  per  cent  of  the  time  in  December.  During  the  lam  week  in  December, 
the  machine  waa  in  good  werking  order  for  98  per  cent  of  this  time.  A  wide  variety  of  problem*  have 
been  run  on  the  SEAC,  Including  the  following: 


Problem 

Total  Hours 
on  the  Machine 

Briof  Description 

Linear  Programming,  OAC 

525 

Solution  of  large  systems  of  linear  algebraic  aqua¬ 
tions  pertaining  to  program  planning  for  the  Air  Force., 

Number  Theoretical  Problems 

200 

Computation  of  factorization  tables,  tables  of  prtmeB, 
primitive  roots  of  primes,  diophantlne  equations, 
and  Haupt  exponents. 

Subsampling  Design,  Census 

08 

Determination  of  sample  slses  corresponding  to  mini¬ 
mum  variance  In  a  census,  using  sampling  methods. 

Relative  Abundance  of  Clements 

48 

Solution  of  a  27th-order  system  of  ordinary  differen¬ 
tial  equations  relating  to  the  neutron  capture  theory 
of  the  formation  of  the  elements  In  the  universe . 

Electron  Trajectories 

40 

Solution  of  a  second  order  nonlinear  differential  equa¬ 
tion  describing  the  passage  of  electrons  through  a 
cavity. 

Laplace  Equation  by 

Monte  Carlo  Method 

26 

A  test  of  the  Monte  Carlo  Method  by  solving  a 
known  problem  In  two  dimensions. 
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Um«  has  been  mede  of  (wo  model*  of  the  n*w  magnetic  Up*  transport  mechanism  which  re¬ 
quire  no  reel*  or  servoa  (the  up**  *r«  held  between  p*r*ll*l  glass  plates).  In  (hi*  m*ch*nt*m  th« 
only  inert!*  to  b*  overcome,  when  starting  or  stopping,  I*  that  of  the  Up*  p*a*lng  over  cupeUn  head*. 
Reading,  writing,  and  revered  operation*  have  been  performed  completely  under  the  machine'*  con¬ 
trol,  Equipment  to  provide  selective  erasure  under  machine  oontrol  la  now  being  developed. 

The  Williams  tube  memory,  designed  for  1014  apote  per  tube,  la  currently  being  proved  In  with 
856  spot*  In  order  to  obviate  possible  difficulties  of  splash  (read-around  ratio).  The  full  Williams 
system  was  operated  successfully  on  test  routines  for  over  five  hours,  on  two  occasions.  It  has  also 
worked  suooeasfully  for  several  hours  In  integrated  operation  with  the  complete  machine,  on  a  prim* 
number  routine.  This  particular  routine  stores  orders  and  temporary  resulU  In  the  electrosUtlc 
memory  and  does  most  of  the  basic  computation  there,  In  order  to  achieve  Increased  speed.  With  the 
electrosUtlc  memory,  It  took  18  minutes  and  1  seconds  to  compute  that  91,191,900,977  1a  a  prime 
number;  with  the  aooustlc  memory,  the  corresponding  compuUtlon  time  was  36  minutes,  or  three 
times  as  long.  A  problem  of  significance  la  now  being  tried,  using  both  the  acoustic  and  electroaUtlo 
memory  In  combination. 


PROJECT  WHIRLWIND 

During  January,  February,  and  Marcn  the  Whirlwind  computer  has  been  operating  uaefuUy  with 
electrostatic  atorag*.  One  third  of  the  time,  about  90  hours  a  week,  la  divided  between  scientific  end 
engineering  compuUtlon  and  the  study  of  rssl-tims  control  problems.  During  these  assigned  applica¬ 
tion  periods,  computer  operation  in  now  satisfactory  about  85  per  cent  of  the  time.  The  other  two- 
thtrda  of  the  time  la  devoted  to  improving  reliability,  extending  the  terminal  facilities,  and  routine 
maintenance. 

Wh  rlwind  la  at  prasant  using  856  registers  of  alactrosUtic  storage.  Input  Is  by  means  of 
punched  paper  Up*.  A  photoelectric  Upa  reader  haa  been  received  and  will  shortly  be  connected  to 
the  computer  to  tnoreaa*  the  speed  of  reading  In  programs  and  daU.  An  output  typewriter  la  In  use 
for  printing  computed  results.  An  oscilloscope  display  la  available  for  problems  more  readily  stud¬ 
ied  by  this  means.  A  magnetic  Upa  drive  has  been  received,  and  circuits  are  bjlng  built  for  Us  in¬ 
corporation  Into  the  computer. 


RELAY  DIGITAL  COMPUTER,  IMPERIAL  COLLEGE.  UN IV,  OF  LONDON 

K.  D.  Tocher  Is  building  an  automatically  sequenced  digital  computer  at  the  Imperial  College 
of  Science  and  Technology.  The  operation  of  the  computer  Is  serial  and  a  three-address  code,  simi¬ 
lar  to  the  on*  originally  devised  for  the  National  Physical  Laboratory  ACE  pilot  model,  Is  used. 
Addition  of  two  ten-binary-dlgit  words  Ukss  approximately  a  quarter  of  a  second;  round-off  multi¬ 
plication  takes  approximately  three  seconds.  Exact  multiplication  and  double  length  operations  on 
words  can  also  be  performed.  Division  will  be  automatic. 

Approximately  1800  high-speed  relays  and  1800  slow-speed  relays  are  used  in  the  computer, 
both  for  the  erasable  memory  elements  and  for  the  gating  elements.  This  rattier  large  number  of 
relays  is  due  tn  the  Inclusion  oi  several  special  facilities,  which  can  be  called  tor  automatically,  and 
not  to  the  alse  of  the  erasable  memory  store,  which  can  hold  only  twelve  words  of  ten  binary  digits 
each.  A  slower,  auxiliary  store  is  provided  by  punching  equipment  and  Hollerith  tape.  Standard 
Hollerith  punched  card  machines  are  used  in  the  Input  and  output  equipment.  (From  1  February  1951 
ONR  European  Scientific  Notes.) 
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8lU8K  COMPUTSK  MOUK(< 

In  July  1950,  a  sequence-controlled  computer  was  Installed  at  ths  Institute  (or  Applied  Mathe¬ 
matics  of  the  Swiss  Federal  Institute  of  Technology  at  Zurich.  It  was  constructed  by  Konrad  Zuse  of 
Neuklrchen,  Germany,  In  consultation  with  E.  Stlefel  and  A.  Spolser  of  the  Institute.  It  Is  a  relay 
computer  with  2200  telephone  relays  and  20  step  switches  and  employs  mechanical  storage  elements 
developed  by  Zuse.  Although  the  storage  capacity  Is  now  only  64  numbers,  it  Is  hoped  that  It  can  be 
Increased  to  1024  numbers.  Access  time  to  the  memory  Is  one-half  second. 

The  machine  operates  In  the  binary  system,  employing  a  floating  binary  point  with  exponent 
ranging  from  63  to  -21  Translation  from  decimal  to  binary  numbers  and  vice-versa  Is  fully  auto¬ 
matic.  Numbers  aro  fed  In  by  means  of  keyboard  or  punched  35-mm  movie  film,  whereas  the  output 
goes  to  a  typewriter  or  punched  (Urn  which  can  be  fee  back  to  the  film-read  unit,  thus  providing  ex¬ 
ternal  storage. 

For  Introducing  instructions  into  the  computer,  a  coded  sequence  is  punched  Into  movie  film, 
each  Instruction  having  8  binary  digits,  which  Is  fed  into  ono  of  two  stations.  The  computer  executes 
the  following  orders:  Add,  subtract,  multiply,  divide,  take  the  S41  ire  root,  form  the  absoluto  value, 
call  conditionally,  stop  conditionally  and  unconditionally,  and  skip  conditionally.  The  skip  order 
causes  all  the  following  orders  up  to  a  starting  order  to  be  disregarded  and  thereby  enables  sovoral 
subsequences  to  be  punchod  on  one  loop  of  tape. 

The  time  for  addition  and  subtraction  Is  approximately  1  second,  for  multiplication  2.5  sec,  tor 
division  and  square  root  6  sec,  all  including  transfers  from  and  to  storage.  To  skip  an  order  takes 
0.2  sec. 


DATA  HANDLING  AND  CONVERSION  EQUIPMENT 
Stavld  Engineering  Data  Conversion  Equipment 

Stavid  Engineering,  Inc.,  312  Park  Avenue,  Plainfield,  N.  J.,  has  developed  a  data  conversion 
recording  and  play  back  equipment  which  permits  the  measurements  of  servo  orders  to  be  made  to 
an  accuracy  of  .01°.  To  maintain  this  accuracy  the  information  contained  in  the  servo  order  is  con¬ 
verted  into  digital  form  at  a  pulse  repetition  rate  of  60,000  pulses  per  second.  Two  ring  counters 
serve  as  both  counters  and  memory  circuits  in  order  to  slow  the  pulse  repetition  rate  down  to  a  fre¬ 
quency  which  is  recordable  on  magnetic  tape.  Nine  servo  orders  are  monitored  and  sequentially 
sampled  at  the  rate  of  one  order  per  twentieth  of  a  second.  The  measurements  of  the  servo  order 
are  recorded  on  three-channel  tape  in  the  form  of  pulses.  On  the  first  track,  one  pulse  is  the  equiv¬ 
alent  of  .01*  of  servo  orders.  On  the  second  track,  one  pulse  equals  .25°,  and  on  the  third  track,  one 
pulse  equals  10°.  Thus  no  more  than  40  pulses  are  required  on  any  track  to  fully  define  the  meas¬ 
urement  of  the  order. 

Equipment  is  now  being  developed  which  will  automatically  accept  the  information  from  the 
magnetic  tape  and  transcribe  it  into  IBM  punch  cards  where  one  card,  contains  one  measurement  of 
each  of  the  nine  input  orders. 


Signal  Corps  Angular  Position  Encoders 


An  angular  position  encoder  to  generate  a  15-digit  binary  number,  which  is  a  measure  of  the 
angular  position  of  an  input  shaft  to  .01°,  has  been  designed  at  the  Signal  Corps  Engineering  Labora¬ 
tories,  Fort  Monmouth,  New  Jersey,  and  construction  of  two  models  by  a  contractor  is  expected  to  be 
completed  in  March  1951.  The  heart  of  this  device  is  a  special  code  pattern  consisting  of  transparent 
and  opaque  areas  laid  down  on  a  glass  disk  9-1/2  inches  in  diameter.  The  pattern  is  made  by 


photographic  contact  printing  from  a  suitable  master.  The  disk  is  carefully  mounted  between  herrings 
and  rotates  with  the  input  shaft ,  An  optical  reading  system,  consisting  of  a  high  intensity  strobo¬ 
scopic  light  source,  a  narrow  defining  silt, and  fifteen  miniature  photocells,  will  be  used  to  "read"  the 
shaft  position  at  regular  intervals,  using  a  binary  number  sequence  which  provides  freedom  from 
transition  errors  and  which  is  easily  converted  to  the  standard  sequence.  The  complete  encoder,  in¬ 
cluding  lamp,  photocells, and  photocell  preamplifiers,  will  be  about  12"  in  diameter  and  6"  deep,  and 
will  mount  on  any  flat  surface.  A  ring-shaped  flange  is  provided  for  centering  with  respect  to  the 
mount.  All  delicate  surfaces  will  be  protected  from  dust,  etc.,  and  the  whole  assembly  is  expected  to 
be  sufficiently  lightweight  and  rugged  for  contemplated  uses. 

One  application  for  this  encoder  is  in  connection  with  a  digital  Bervo  for  remote  shaft  positioning 
with  very  high  accuracy.  In  preparation  for  the  construction  of  such  »  servo,  an  experimental  pilot 
model,  operating  with  10-digit  optical  encoders,  was  constructed  at  the  Signal  Corps  Engineering 
Laboratories  and  completed  in  June  1950.  Studies  are  now  being  made  of  the  dynamic  behavior  of  the 
10-dlglt  servo. 

The  major  components  of  the  10-diglt  pilot  model  accommodate  fifteen  binary  digits,  permitting 
their  reuse  as  components  of  the  high-accuracy  servo,  after  completion  of  the  15-  digit  encoders. 


Zatocoding 

Zatocoding  Is  the  name  given  by  the  Zator  Company,  79  Milk  Street,  Boston  9,  Massachusetts, 
to  its  system  of  coding  punched  information  cards  for  efficient  machine  selection  by  subject.  The 
process  employs  the  technique  of  superposition  of  random  subject  codes  (Indentations  on  the  edge  of 
the  card).  It  is  not  necessary  to  store  the  cards  in  any  alphabetical  or  other  subject  order  or  to  select 
references  according  to  a  definite  classification  scheme.  Copies  of  an  occasionally  published  Journal, 
dealing  with  the  problems  of  the  organization  of  knowledge,  can  be  obtained  from  the  Company  upon 
request. 
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